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800nmlC^V + 80ps/nm/km^_htf)$t A#ffc£^5#ftM«Mtf>bc£> 

^amuc^ ^myt?T-{/<i2o^ %#nr*^*m&i-z>tM^Ti2i(D 
mm^2o^mnm^xiKifhn^bmK^Ti2ib^yvi22b(Ditmmmm( 

A ) *n%£lT(D4& A Mt^otV^o 

[0107] ^BJ^^Mg^^^^T^^ioof*, ^IftKLfcJ;^ 

ajt^T'i*<-r§r^\ =ra5ioi(D[i:^i-2/z mmS£^vh^fii;tWi-5 

[0108] £fc, ^fF»3Tit, 021^^9^^ 3T^5131^^rai32t(DK^W 
3$®^¥^£5%J:<9t>*#<-r5J:5^ Ho^b<fiAo(D^?Ll32a^^Ufc 
#:77^vn30£^^LTvv5 o r^>^7r^^i30(i, IH— CD^f7^#5|Sf (OiS 

3r«Pl31t^7Ll32a<7>^MB!l©^S'KlfBl32^0ffi^^UV\ -^^WSiri 

oott, ^fe^^bfctlH^^, '&&m<D%7T4'*\zobm^&mtth<nx-hZ>o 
mMM io 

[0109] ^P^OHJfe^JlO^UT, HI22, 023^i"«t5^. ^10^7^rai02 
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<£>£?Ll02a;^ mi<D?7vF&102<D¥'&^fafct>tz^XWk&f&£tlX\,^(~ 

[Olll] &¥&W<DmMMllkLX, m24K7tt-&\z.* Mx.t£. f6i<D# s 7vYU\02<D& 
?Ll02a(Drt^^ x m2(D?7yb*&l03%mj&1-&^/l'7^htf7X<Dmffim£<9-b A 

Y^\o2<Dmmm^^t^2<D^yYUioz(Dm^^t^nn.^ir^kh^^ 

No. e^cDm^Ji^v^rt^^^-efc^, £b\z.tt j£T£3iznZM<Dif7Xtf 

[0112] r(Di5^«^b^7r^^l60^*5V^Tfi, S7Ll02art^^Ti*^<^^ 

2a£— ^^(-^t-Srt^^^^T*^Sfclt^<^ma^^<SMi-5^tt 
HJStfil 12 

[0113] #38IK<0ltffi0!ll2£l/C, M^f^ E25Hl^"t\fc3^ =T<FPH1©JS*T^ S > H 

[0114] &:}b\ £&102a«>*W»»!tK#f4, mi<D?7vvmo2<Dmmm$r^&$&2<D?9 
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[0115] *m%K&Z>%7T'(/^te^X\^ _h|E3T$P^_hlE^^KlH5(7)^^J 

mmm 13 

[0116] ^To^igco^W!ii3— i9-?w\ ^v^fctf^&fflv^-c ^?u^t*— A" 

[0117] *^0jo^wiji3«^^m^aA^^-?.i^^ffi-r?>^-^K^b-c, 

[0118] m26A-026E^, ^mW(DmMWl3Kfrfr&7*b^iy??yx?/U7T'(/<<Di / E 

^tb^5*>No. 19mm<Dtf7XWM&m-mistc#7XMWi202%, 300-400^C 
^^Mbfc^— /VK201rtic^A-r?>(El26A) o ^-/VK201fi, ftMOftfli]^ 

£*rcvv5 0 ^^B!ll^oaA^300 < C#ja<^?l.^-eiO^^^±T=— /l'U #7 
^^203^^1-^(111266)0 -£c£>|^ ^r— ^K20l£r4#ffJLT, ^^#W20 
3^'9ffib J ^i-<UTV>5^T\ ;#^#*t203<D4;tf\ ^s^£B5<X^-T?#3 0 

^n-f-Vat/W^t^^ (rotational casting) Sc^J: 9 > Rt^cDv^-^yhW 

204^^-r^(El26C)o 
[0119] ^^^2041^3(^^^203^ AUTM#-T?>(I1I26D) 0 3£#bfc®W 
205(D^f®«, jElfe^^ir^-So M#bfcW205cO^#(D— ^bfc|fP^206^ 
^O^dtiU SOTJOv^-Y^h^da^b^V^) ^AbTM#i-^) 0 ^f^©#203^ 
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5 0 m3\$mt)&ffim%imi-zy4xzm^m<Dmx*50gM±Kfj:z£?imm\ste 
[0120] ^mmm^mwxMx^ mwtiamifiwosm&K&^x* 10— 20mm <*> <dm 

^t^3-6mm <f> ^#T^£ttS-t*fc5l0 9 -10 10 P (stfTX) ^S^^Pff&l-S 

[0121] EI27A^ % fNKUfe^^-h^y^^y^^/^r^^^l^fffiHSr^^o 

;^/K77^207<D^§tellO£tm, £?U>F*)^26 ^ mtfc5o Hl27B{i, 3t© 

m^ir%^T\m^^ft(ofc-xmx*m. ^rmzz. 6Mmm ^m^t 0 

eff 

/^A )f*675W" 1 km" 1 T'fe§ 0 

eff 

[0122] aT^^TL^^^fllJW-rSfcfe^fi, v?^ 5 /ht : 204cD^]J?^^fc:^fc:'9, M 

[0123] 029^, *||ifeMl3^d>*>*7*l^y^^!J^^V'7r^ < ©= 3 7'S^*^ffeSE* 
©BWi**t. m29&mm-fZb. 2-1. 7Mm«J^-f-6fcfe(ci 

=«T^O. 8—3. 4/imC»tMS» Sfc, If^tfeSEftSrl. 55 /xm 

[0124] E3om, ^mmmi3iZ7!)^^y^h^^^]}^^yr^^m^ti^:M^mm 

Wvm&W&m-fo ^(D^mmmmn, 1 530-1 560nmtf>jRS*iH-100GHz 
MPH^32j&©WDM^#Srai^7-t'S3tag301— 332£, 1565nmtf>JS!jjB3te£:tii^7 
-t-S3teaS333tSr^ft-So 3fcaR301— 332©ffi*Sr^«-t-6AWG (Arrayed 
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Waveguide Grating) 341ir, -^2££*LfcWDM<f -^ftEs^S&eftEpiSr^i&i-Sft 

mz.x\^ 0 ^(DXofmmz-xy. ^^mmm-i. 32&<DWDMft -^asftsr- 

[0125] IH31^, ±|2(Z)g[ft^^«^ttJ^^^h/^^-rc m&ftEpV)^?— 40m 
WK^LT, m&$))^-l5dBX»$><0, ^^"l>S70nm<D^ft— ^^ff5^^^-et 

[0126] *.&W(DnMMl4Xfe, tf7*m.J$.tVXNO. l4£ffll\Er%5000ppm^n1- 

[0127] ro^^^^y^^/V7T^?rfflv>T, IH30i:(WlC«^(D^5:^^M^ 
§H"3o XMkLrX^ 1 530-1 560nmO^^^100GHzP^Pi^32^(DWDM{f 
^ffi^-r^M301-332i, 1480nm(DJ@fj^i:1565nm<DS>j^)feiSrffi^i- 
5ftl(333t&/BV^ 0 &Zl5m(OmMm4KfrfrZ)7*h~iy??yx?^7T^^3 
43&/Bl>T, «#if te£*fe£*T5o 1480nm^^)tW^^ 

— 50mW, 1565nm<DJM3fctfV^!7— SOmW^UT, ^^^5dBTfc<9, ffiF^c 
t§70nmO^*-^mSrtT5w^^-et^ 0 

[0128] H44?r#^bT^5z£i-^#»^T^^— /l— ^9-(-> S$15m<7)^ 

jSMi4cD7^h^5/^^y^^7T^^<^is^-r6i:, mM^m&moGHz, 

[0129] 037^, ^ii^!ll4{^^^^-h— ;y^y*^7T^£ffl Wc^^r-!^ 

^1302^ ft$150m^|||fe^l4(^^^^-h-^^y^^T-r^l303^, 

%%7°yl304b*mWmWi1rZ> o ^^1304^^. ^1560nm, 

-1. 5W<D^tUl305(Dtiitl^. EDFAtStliI^1306^bT^^^Al+-f-6o 

[0130] E38^ x ±is/^by^3fe±i'i>s^om^i^^h/i-^-ro z^mti^^wi- 

-30dBm<Dit ^ft&m\<^Xmmx*V>'mm%ft^tcffi&Z^h(DX&><0, 150 
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0-1620nm(C^fc§120nm(75^5:^^*5V>T20dB^±^IJ#^#7i o 

mw\ 15 

[0131] &mX<DnMffli5<Djjmte, T/^y^htfyxfabteZHfeVt^tfy^^yy-Zif 
[0132] ®32A-|332C^ ^&m(DmMMl5liZ.frfrZ>-7*b~ y99DX9A/77'('*<Oft 

no. i5<D%m<DX7*m**mM^tf7*mm.%, 3oo-Aoox,\z^m,t^ 

^£D^^n-/^601^^i-5(EI32A) o #^:/n>;/^601<Z);g:^^l*]^ 3m 
md> (DKy^602-e^m^^M^, ^^■S:M603^M-r?>(Bl32B) o ^f^# 

mu-c, ^h^^^y^/v--7r-r^^^-t"6(i2]32c) 0 

[0133] 033^ fcM^t^?$i7*h~V?f}}*?^774/<<Dmmm%^-ro -7*Y~vt 
^)^)Vy r y(^(D^m^\\Q u m, STUE&dfiil. 6 m m, ^Hm^yf- A 1*2. 
3 m m-^fcD, d/ A =0. 7t&6 0 MFD (Mode Field Diameter:^— K^-f—^K^) 
te3/*m^fo9,:7T^<£>*R5*ctel. 55jumTM0dB/kmT*fc9>*#1ifc&:K{^ 1 
. 55Atm"Cfc-5>o 

[0134] ft§150m(DS^7^-b^5/^y^/^T^^^^ 55junu ^/^SO. 5p 

m34iC7jk-r£?K, 1. 7Atm^(0. 7-2. 4ym)Wc^'-3>'T^ 

H££#!l 16 

[0135] ^mmcommmiex^ ^y^mm^Amm-r^m^m-r^— m^**^ 

[0136] |H35A-I1I35B^ N ^JSM^^EJfcMieHli^^^N^y^y^/^T^©^ 
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M^m^-To ifr&^l^lvC, 1^£t£^^lTx-TgtfU80^T*fc3No. 9 
<Dm&(Dtf7XWM*mmVtclf : 7XMm02%:, 300-400^' W^Lfc^r— 
/WK801a, 801b U^T, ^#^801^^-r)F fc 3^aA-r?>(ll]35A)o ^ 
K801(DJS®{C«. S^804^^Rft^c75t o >'805^1SmF fc 3'[|iJ^S?iJ$-frfc^ 
(jig)^l£ff£*VCV^ 0 /U\?80llztfy*mWi802Zi3LAf&%lVfc&, -T^< 
fcV805£§ I %m<Z kKZM , Q1L*tej&l,tcJf7X&tf803Zftm'tZ> (035B) 0 
[0137] tf^WfSOS&fflVv-C, BU^»^!ll5tl^^^#-^l#-r^^^J;«9, 7 

mat, m33tmmx»&<o, tvm-z^cuxm, sas^a^i. 5^, ^?Lwtv^ a 

{22. 3 Ai rrTCfc^ d/ A =0. 65£&6 0 MFD«2. 5 n mX*3b<9, 77^^S*li 
1. 55Mm^65dB/km^fe9,*#ifc&:S:te, 1. 55*zmT*fc6 0 
[0138] S$50mCD^|^^^^^y^/V7T^^^> SESl. 55 » nu /^^(gO. 5ps 

[0139] E]36^ ^^Ml6^^^^h-^^y^^T^^^fflV^c^^BT^ 0 

^mMmi6iZ^^^-h^y^^J^^yT^^903t^ ^uy-y^/UPLCi 
planer lightwave circuit) &ft&^904b&mWt&mi-%o 
[0140] ^u^9^zf^PLC^m^904<DmtlK, 3feif >I>I»05^ S:£50m<7) 

^mmmi6^^y^h^y^^v^^yT-<^906t^mm^w.-r : 5o ^£?&*Pt 

^^H^i50nm(l550— 1700nm)T% ft^/O^trffi^-rS, 

[0141] ^cD^h^^y^/^r^&ffl^-c, m30^PDit^^^m^B^ 

$H~<5o »C£LT, 1530— 1560nm(7)^5^^100GHzr^Pi^32)SOWDMff 
-^•^ffi^I-t-5^301-332^, 1480nmOM^:<bl565nmC0JSil®5t<i:?rtri^li- 
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[0142] IH44?:#^bT^5i6i-5^^T^^-^-7 P ^-{-. fi£l5mO*3i 

[0143] 037^, ^mmmie^^y^h^y^i7V^^yT^^^^<y^h])^ 

*1302£, &£l50m<D*MMMl6fcfrfrZ>Z7*h=- v#9VX*/l'7T'('<1303k* 
%*77\3Q4k*mmmtt%* 3t*^9l304^tt, &ftl560nm, ®bjgft^!7 
— 1. 5W©)tj|gl305Oai^lSr, EDFAiSB«1306^U-C^^d^Alti"5o 
[0144] 1338^ ±|B^97<hyy^)tJi#B*©ai^^^h/^S:^-t'o r^ffi^-^M" 
tt, -30dBm©m#3t*ffiV^Ti6S^^fflfl^*fTo^*S:^ 1 t)O-Cfct), 150 
0— 1620nni{^^fc5120nm(D^ft^lCjoV>-r20dB^_h^lJ#t:#fCo 

17 

[0145] ^^P^C0^Jfe^!H7-C«, ^-M(Or;^h^7^"e7^b=7^^^^^7^ 
[0146] £b^> *»W©^Jfi«17T?W:, ^f9^»«SraEA*ffl-f SBR^ttffl-f**— ^ 

[0147] H139A-I1I39B. &<fctFg]40A-|Il40B{^ ^:^^(D^JgMl7^^^7^-b^y 
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9A) 0 ^e— /l^K 150 1^300— 400t:t^P^U ?yiyV<Dtf7XB3&1502. =^T<D 

klrv ^fr&mistcifyxmtti 504&fi*r z> cm 39B) „ nr^w^v 
[0148] ^f^wi504^fflv>T, mm.<Dmmmi^tmwmW'W^\^MJL^ff^. ? 

^y<1505(Dmmm^-f'o y*b~v??V*?^7T'(^1505(D$\-m-£ll0iim > 
mt^5o MFD {12. 9 n mt?fo<9, 7 7-f ^£>tl5*c tel. 55/z mT*30dB/knrC;fc9 

[0149] ^itMi7i^^^7^-h^5/^^y^^-7T^^^. mi^JW^MSrffiv^x 

, nT^^^fc*. 2dB<D*i^, -19dB<DKttt^*t&5o 
[0150] ^||^Ml7^^^7^-h^^y^^'7r^^^20mfflV^, ftj3&tf>|Il30K: 

^vtc^^mmm^mm-r^ ^s^^e^AWG34i-e^^n/cwDM^f 

-^-ftEste, 1480-1510nm(D&S^ : ^100GHzraPg^32^^WDMjf^# 

So ^bT^ft^^S^. 1420nm<DB!jj&}te<7V^I7-50mW, gtS^&cDjgfrjg 
18 
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[oi5i] ^mm(Dmmmi8x^ ±n(Dmmmi7t)t^x^ ^r<Dm^^^M^ 

[0152] 041A-041CK:. ^^gPJ(D||Jg^!|18^^^^h— ■y9M*9JVyT4'*<0'fe 
Wj&kTF-t-o =T#7*«\ iiuj&<D«l£>No. 20<E>*aj&&fflv\ fyyVrfyxn, 
WM(Dmi(D-No. 21(E>ija/&£rfflV>3o ^Kl601tt, flflfcoeiaSAKl^Ufc* 

^^tt^XUTfeS (H141A) „ *—/wK1601<OJ£©*BS^^W:, K-&160 

2tfSgi!«$*L, X-&1602(D^^:(DnTll]fP*tl603^^K$ii:^^<!r}-J; l 9> ^ 

[0153] /WKl601^r300-400 t C^*Hf^U S^1602^lJ^350-450°C^jjD 

ffcU *9yK©;*f9;*IHSl604 % =<r^^^^i605CDjii^?iA-t"5(ia4lA) 
o ^jyK^7^^itX^JS®^^fe<-^^j;i9(|l|41B), ^^K^*©* 
^g|3^nfflU ^T^^ ; S:SSV^^V>3Z s A/T^Mbfc^^-S:Wl606?:#5rt^ 

"C#5(E41C)o =»T^>^V^^g$fi25mm-efcSo 
[0154] n©«t5^J*SiU^7^«Wl606SrfflV>-C. fU3ZB^>^ffi^!il3i^^M#-H 

i(j:20/zm, +^©it»ii>9R^r42. 8 Mm, aTftttl. 2/xm-Cfe6 0 MFD {32. 5 
M mt$)!), 7T^<oa5*cttl. 55/zm-C25dB/'kmt?*)«J, *#fft$£^f±, 1. 55 

[0155] 042^, ^||»U8{^^^^h-^^y^/^T^^fflV>fc^— 

^H»5RSr^-To ftjfr—S^s^mfcSStt* ^Sl552nmCD$IJ^I3t^ai^-r6DFB 
-LD (distributed feedback laser diode) 1701t, ^;B:1535nmcDff -^-}fc£rfctl;>:-t~3 
DFB— LD1 702<t, Mft£rlf i|>§-r5ErK~ /77^7 V^17 '03 fcSrflijfc, -t*L 
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#p<7l706MA7Jl~3o 

[0156] ^<D£otmmz£<9. Mfflft&Afttvte^m&fcte, m^%<Dmmt^-^ 
rnmrn 19 

[0158] ;£3£^<D|l1feMl9te\ -e#^^ttfc^?L?:^:^^f*i£^:-t-5i5^ 

[0159] H|43A-|1I43C^, ^BJ(^||^^!jl9^^^^h-5/^^y^^T-r''^^f^ 

W3fe*7F-$~o =*Ttfyxte, mj&<Dmi<DNo. l3(D*a$c£fflv\ ^^K^f^ti> 

ffjjZ!i<£>m<DNo. 16tf>iSfi/&£ffl^5o ^1801^ 039A^Ufc^— frVt 

fo3(|H43A) 0 ^-^Vl801(Df&(D^ia^ mtt 1 80 2$mmtSfr. 

1802*:£cOWt^^l803£;*5MT£l*^ 

[0160] ^-^Kl801^r300-400°C^P^U K^1802^U^350-450°C^^nB 
U ?7vY<Dtf7Xmm-L80^ nTcD^^iill^l805<Dj[i^A-rS(lll43A) o ? 

9^b^y^(Di^mumtmm(D^(bM^%-r^tKx^ (ni43B) . p^vy-xt* 

[0161] ^7^W1806^V>T, BfJ^^HJSMl3t^^#-^l#APX^m\ 7 
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O^'M^f^. 6 Mm, aTgiil. MFD&2. S^mT*^, 7t^< 

©tlffcfitl. 55/zmT*28dB/kmT'&^^#ffc$i:ftta, 1. 56/znTC&5„ 
[0162] 044^ ^JKWl9fcd>*>*7*h=S'^y^^7T^^*ffiV^*«l^7T^ 

fcHTrT S3t*^7l 903t, {f ^ft£Affl;W53fc#:/7l904£aW 
[0163] flr#3ttt, 3t^7 p 7l904-C2^lft$tl/-C, 7*h=y^^y^/l'7T^19O2Sr0 

^y^^7r^<1902JCfelt5«^3t^ffi^b**J^UT^y^^S:fT5o 
hft<ZV^<7— 200mW^J;«9> «Wmj3Jl£!&80GHz, /^^(B8ps©i*SaS1PI 

[0164] ^0|l|26A-|l|26E^b^JfeMl3i:I^Cf^$Sl^lfe^MV>-C N lW34©*l© 
No. ll©»^^hf(^AUcitl#Ig^tTo/c 0 *^Jfe0!ll9-? 

/U7T4s«Dftm^ 110 v nTCfcSo rO^fe-Cf^KUfc^T^^ # 1 (1000m) fc, 
M3\^£> £r30g-CAP XLfc^r^ # 2 (1000m) £MoV vC, ^?Lrti©f^ 

[0165] # 1 tt, £dFLrt&<E>RtHt #26 /z mi^LX^i^ ± 5 n m&>5 0 

Tli^±20Mmfc5„ H^^5w^(^-C#S26 jtz m± 1 /z m^F fe 9<D@0ff*. 

[0166] £H±©Jfc«fc&»£>, ^a^iMX&fsifHiS^*, -s««p-c#sj:5»alft§l#-rs 
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1 



■h^m^mm^h^o 7t^#i^+^^m#«:2. 6»m-v&^tc 0 mf 

13:, 1. 56^mT*fcSo 

[0167] 1245};:, #.&W<DmMWl9\Z.frfrZ>-7*h— y?X!)X#;V77'('*&R\t*l£*wy 
*#£3£tt8r**-fo WDM>f£i£^^A<D^n^S£^B2003te, h^^^^^2 
001^^^m$HfcWDM{f^^A^i-S^ft®^^^2002^^il^$tLfcl 
fcftlf ^n5/^^§B2201-e^{fb, RF^n^^ttW-rSo ttttJbfc^n^ 

3fc/*/k*£rEDFA2204lz:Tifi|iIL'T, S^SOmO^HJfe^illQ^^^^h^^ 
^y^^7r^^^2203^Alt-r?>o 7^-h^5/^y^/^T^2203^TB^-f" 
51. 5-1. 6^m(^100nm^^fc^-^ 0 — AWG220 
4^X^3-^2)0 AWG2204^J:oT-7^/^];^^tt5r^^J;'9 > t£— ^^*>V<D 

[0168] ffit^l^^^^t 3 ^^*^ S$50mO^^JiMl9^^ i; 5^^-h— S> 
Ol^^^f^tbfcWDM^f-^tD^-rS^-V^^^— b^LT, 1£Wm>^— 

[0169] J^±(D^Jg^!|13— 19^V>T, /^KWrtM^rtfilJ^tfit^^^^C^ 

W^^r^^UT^lJffl-r^^V^^fcoT, ±3z6bfc^JS^!jl3-19^|5S^ 
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MMM 20 

[0171] ^TlcmPJ-rS^M^>HJS^J20-31^*3V>T«^ T?\< S 74Y13 Z 7?M.%7T'< 

[0172] 046^ ^P^O||»j20}^^^) l l!;77'^-<^»fS1*it^i"o v^S/hf^ 
\0A\zMX^ti^W^W^.^2. 08/im<D^/V^h^f^2101^fi, 4o© 
£?L2103a-2103d(WT> ^#^2103^^1") «€rtt^ 
tl<^S?L2103f*^-e^c$tb-C*5'9 WJS#r Wl WS^bl \, me>4ocD 
^?L2103^Bmfc$i3^«, ^^^-f-^3r^SfH^2102-C^ o 7VW7>fb 
^^2101^m(i2100Mm, Q^2\0Z<Dp\m.f)H0iiraX»m, 3Tltt4. 5 
M mX*hZ> 0 ^cDl/e2i^SSff®aA Ji4. 1 m 2 X*$bK>, ^ y fi: 

eff 

fi590W _1 km _1 -efe6o 
[0173] ^Jfe^20}^^^7^b^^^y^^7T^^O^Xa^> ftuxEcD|ll26A- 

24E^^-r^xa^iwi^^OTfc^o mmnmtftztf, &<Dtcfr, 026A-2 

4E£r#{$LT, ^»^20{C/5^^7^-h^5/^^y^^r^^^^^^^ 
W1-Z>o ^^4Ytf7*mn%m&\^.tf7*MWL202%, 300-400°C^^P^U 
tc^— ^K20lrt^A-t-6([2l26A) o ^e— /VK201fi, 

ytf^ilitf&cD&A^ 300°C#ifiomS^10B#^^±T^-^L-, ^f^#M203 
^{^-t-^(gl26B) 0 -^c^ _h|S^— ^K20l£r4#fiJL-C, ^^«#203^ 
«9ti}U^-r<LTV^<D-C\ #7*©M203tf);fctf\ ^^Ir^r^^t^So -LlEi: 
IH^^^^^^Mb, 300-400°C(C^P^bfcRf^^(D^— A-K (H^Us 

^/i^^tv^s^^ , r tw^-^jy t> m204*fcn-rz> m 260 0 

[0174] ^^5/hW204^^^SM203^#AUT^#i-?)(ll|26D) o M#bfcS#20 
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#208£#PJ£LT, ^?LSr*6«FXtt4i^*«t5^Pffi«l§l#UT, 

[0175] *HJ60!l2OOjgE#XS-ett^ ®#JPM^200gSS^*3V>T, 10— 20mm <f> tf> 
t^3-6mm 0 ^M#T*t5^T*feM0 9 -10 10 P(7KTX) ^jfeS«t5^P^"f" 

oTfci&L^^^So ifc77^^^Dlf-WiLfct > (NFP) «t« 

IHfe(FFP)i:&m&i-*itf, ^r^^'L^^Jt^WCjife^s l£— =e— Kte 

[0177] 048^, ^H3SM20{C^^^^T^^^^S^fC^i"o 20^/5*5 

0 

21 

[0178] 049^ ^^<D^|Jfe^j21t^^^3fe7T^^^-t"o ^-Y^-yhtf 2304i!l#A 
$*bfcltt&©*lfc::i8tt£No. 15O*a^7 i ^7'l'h^7^2301{C{i, 4o<D^?L2 
303a-2303d(«liS##«r2303^fc>i-)iS^$n, *r*Lfc£?L2303fi£&-T? 
?ifc$tbT^«9^ *OJBJfa|5«:l^SWUV\ 4oo^7L2303tcffl*n^:SR^r±, 
)t^Jjft-f-5=ir^/i5tS*fi2302"efeSo «£2302GDFW^«:, X^^Th^7^ 

#*m#Bc«t£as2. i,»m-ef/WW7^230ii:MU 
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0fl21"t?fi, ^K'yV—W: (capillary method : fcJ^ft^T^&fBKUio X 

/W7>Th^^2301(D^fillO/zm % ^23030^^35 MnTCfctK 3T#fi 
3. Opinio 3tffl^3dStr-^Ol/e2i:3feS»f®atA -ff tt2. B^m 2 ^,*© 

7 ffi{i940W" 1 km" 1 -efc^ o 
[0179] H50tC % ^HJfe^j21^^^3t7T^^)t*^^^-t-o r©3t«#^tt 

^<wu tH**£**>e>, ^^r<^i$2302^;^c&&bn, ft^ricift 

[0180] 051^ *HJfeM21^d^>53t7T^^©SES^ , 1ft^i'o ^JfiW21laS^ 
H»!l 22 

[0181] 052^, ^PjOHJfe^J22^^^^^T^^^-t-o v ? ^ 5 /bW2404^A 
$n/cfu^^l^*3tt5No. 18Wffi^0O^7-rh^^24Ol^«, 40©^?L2 
403a-2403d(^#^2403^*3-r) *W&Ztl. *nfeffi?L2403r4^ftt? 

3t^'g«ti"5= , ri:J&Sffi«2402-efeSo ffl«2402«>rtffPl!lW:, fvl/^Mf^* 
OM^^Ib^tt, *H-»^ffejftft3ftS2. 05/zmW/V9>f^^2401J!l*H, 
-Cit@^^^ 5 2. 2%t£V^@$f^CDx/^^h^^2405^fflfejAA/-ev^ o #H 

@{490Mm x S?L2403cDrt^45jum-efc«9, =»TSf*2. 7/xmt?*>S 0 ^tti^7 

eff 

So 

[0182] H53^, ifmmm22\z.frfr%%yT^^%mRtt^*^ir 0 z.<D%nM&mtz 
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tHMS*&»fc, tt>*©3T©««2402fc3ti&SBI3C5i>C>Wt, )t^ 3 7tie 
[0183] 054td > &mMW22teib*frZft77J'*<nfe&ftWi&fF-1'o MMW^ZfrfrZ 

0 

Hm^J 23 

[0184] IH55^ *|S^<©mfeM23JC*^53fe7T^ ;? S:^-f'o ^^b < f2504^#A 
$tL^i6©*ll3l33tt5No. 17Om^<^7 i ^^b^7^2501^{i % 4o<D^?L2 
503a-2503d(!mffi#^2503t^-r) tf^Efc^ ^rttb^?L2503^^T 
^fc$n-C*3<9, -t©@0f^ttlWl:t£4$U/\, 4o©^*L2503fcffl£*lfclH5#te. 
^^^§3X^^^2502X^0 r.©Sg*£2502tf>f*J$IHU±, 4>'L>^7L25 

T^4btf?X2501<DW&tZ105/im^ ^2503^)1^^40 /zm"?^ 

(13. 1/imm ^W^dStr-^©l/e2^^S»f®«A J22. 8/zm 2 Xfe9, * 

eff 

(D y M^SlOW^km^Xfc-So 
[0185] ®56iC, ^m^!l23^^^^T^^^m^*^-t-o rOftmiJ-SWfrtt 

o-oeflftLSS-fcas^So 3te7T^«r9JWf-flff*Ufe«, jfi«SHfe (NFP) «Sm 
KF^FFP)fc«*lSH-*btf, 3t7T>f^ t t , 'i>l»fc3t3fl s HUi&*fe*t, Kfc 

[0186] 111571c:, ^JgM23^^^)fe-7r^^<^^^^i"o «M23(^^^ 
%-774'*<»ttW&&. X «U 41 At m-e*>5„ 

0 

[0187] 058^ ^0^OHJS^j24^d^^^7T^Sr^i"o S*Y^5*flF2604fc:#A 
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603a-2603c -5§-£2603 k^tt) tmtf&fl. ^rtt^7L2603«^t? 

^y^YfmVtCo y"/^4h^^2601<D^mH10 urn, £?L2603£>F*I^;$S40 H 
H m 2 X*fo<9. ^(D y jjt«520W _1 km _1 -e&2> 0 

[0188] ytyr^zmm • mmvtc^ ismmm. (nfp) ^it^im (ffp) t^m^-rn 

[0189] 059(C, ^:||^!j24tC^^^3t7T^^C0JS5:^i!c5r^:-ro H5£#!l24{:i7^;0>5 

0 

M£M 25 

[0190] 060^ ^0J(D^iife^ij25t^^^3t7T^^^i"o v ? ir^M : 2704^A 
^ftfcfff^m^ttSNo. 16(Dm^^>7 i /l'^h^^2701^fi, 4^<D^H2 
703a-2703d(^#^2703^t3-T) tm^fl, ^tL^?L2703te^re 
^fc^HT^O, ^(Dm^xm-i\\Z.mtmL.^ 0 4ocD£a2703^IS£frfcg&#te, 
%frfcMtt^Tkt£Z> / m&2702X'hZ> o *^^!l25-C{i, If btBUfe&£j:«93fc:7T 
^^KUfCo ^/l^h#^2701<^flf3:110junu £?L2703<£>rt^40/z 
mT?fci9, 37gli2. 2)umT^5o #W;Wt°-^m/e2£ftS$rffi^A ef f tt2. 0 
ix rnXfoV. ^<D y jjt«1200W _1 km _1 -efc6 0 

[0191] yt^r^^mm -mm^tcm. i&umm. (nfp) tmum-w. (ffp) ^misi-r^ 

[0192] HI6i^, ^Hit^^s^^^^T-^^^^ft^fc^-t-o MMW25KfrfaZ> 

o 

26 

[0193] H1621C1, ^PJcDH^^e^^^^T^^^-f'o v J ^^M : 2804{^A 
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803a— 2803e (|&}g#-S§-£2803 hWo^T) fcl&J&Z ft, Zfttb&H2803feQ%X 
mtc&ftX&V. ^(Om^fmtUcm^VW b^(D^^2803\zm^.ftk.W^. 
^e$H-5^T£ft5^2802Xfc5 o ffii&2802(D\*imzn, Tfry^Ytf?^ 

itrntfr^^n. l%i^v^js^^f^^^^^^^2805^Si6JZ i ^/T*v^5 o 

0U26T(*. #UWbfe^£9ft:7T^£fEMUco ^/^-Th^^2801cD^{il 
10 n nu £?L280 3(7)^^40 n mX&«9, 3T#fi4. 1 /i mXfc£ 0 7Vl^-f 
X2805(Z)il:^«l. 0Mmtfe4 fttti^t 0 — ?<Dl/e2kte%WT&mAJ-±3. 5 

[0194] ^r^Sri^lfr 'Wmi-tc'&, jfitSPHIKNFP) y^EPH£(FFP) h^mMctft 

t£s ft7T^^>i^fcyt&fflCi&ibbft, ^^r—vit^ftx^^^ttmmx^ 

<5o 

[0195] 063(£, ^»!|26(^^^5t7r^^^^*^t!c^-t-o mMffl26lcCfrfaZ> 

[0196] 0641^ i£.mW<DmM®\27\^frfr&%yT'(^^o v ? ^^M : 2904(CifA 
£ftfrffrr&<DMUz33tfZ>No. 12(D*E^(D^7^'Yh^f^2901^fi, 6o£>£?L2 
903a-2903f (^#^2903^^-^) mmiSft, ^fth^H2903ti^%X 

ffitzZftxtey, zcom$rm*ifcm£i$v\<\ 6<xD^H2903izm^fttc^n, 

&fem.-rZ>^Ttt£Z>W$<2902X3bZ> o W^2902(D^m^\i, TJ^Jhtf?* 
(DM&Z^tZltX, m^W^W&^2. 15MmX^/^^h^f^2901^*J-b 
Xitm&T^m&l. 5%{g;V^@^ff^CD7 i 7^^h^^2905^ffi^63AA/XV^5o 

fillOjunu ^?L2903Ort^40AtmX&'9, ^T'&\t.3. 5/zmXfc5o fVV^-fh 
^f^2905cDii:#^l. 5jumXfe5o ?(Dl/e2bt£Z>mffimAJ-3:3 
. 4 m m 2 -C£>«9s y {gtteYOW'km^XfeSo 

[0197] y£7T^'<$:wm -mrnvtc^ aamif hknfp) tmmmmFFP) t^mm-rti 
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[0198] EI65^ i£MM&\27\Z.ti>fr%%Z?T4'<<D&&ft1&*^1r 0 2S»0!l27tafl»J&»5 

0 

HJfe0»l 28 

[0199] 066{^ ^PJOHJg^l28^^>63fe7T^^-ro ^^1^3004(^1 A 

003a-3003c (^#^3003^^-f-) *tt^?L3003tt^"e 
?S/t$tt"C*3«9, ^©atfra&ttimiS^U^o 3o^?L3003(C|Smfc§P^f* x 

)t^s^jR-f-53r^/«csti4ic3002-e*>So 
[0200] ®67^ m66<Dft7TJ/*<o^Tkt£%ffii&<D$k*:m&*<-i~ 0 ^MMM28X^ 
jSW&Ky/Vfe (ultrasonic drilling) fcJ:!33te77^£fN&Ui:o ^7-rh^^300 
K^IStelOO/im, ^3003(7)^1^35^ m -efe(9 % 3TSa«:5. 5//mf&5. 
S?L3005<£>[i:#dteO. 5/xm-efe5o ^ffi^^t 0 — ^©l/^ir&SBrMfA J23 

eff 

. 0 n m 2 -efe«9. ^(D y ffi^780W _1 km _1 -efe^ o 

[0201] ft^r^^Br-WJSUfcflK ififcSHfe (NFP) <yamiHt (ffp) ^miti-m 

So 

[0202] 1168(01, *||Jfe^j28^#fetLfc3te7T^<»*5>«S«^=T1h>rXfc«Z>g5#Sr 
HJfe^I 29 

[0203] *&&(D&&m29\zi>*1>*Z>ft'7T'('<$:&1r a v?^yr-W3104K*?A 

^tLfcmJ3^(7)^l(Cio{t^No. ll^l^c^'7"/^-f|>^7^3101^^ % 4o^^?L3 
103a-3103d«^$tb N -?:He>S7L3103}*^-CWc^ttT*5t), ^©JBJf^ 

j$3102T?fc£ o 
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[0204] 07Ofc, m69(D^T^C^(0=irt^^^c<0^:^:M^i-o ^^Jfe^J29t?fi, 

m&mtyfrWt^vft^T^&ftMuz* ^A^>fh:#9;*3ioi©*H£rii25/im 

/e2£fc50rffii9tA fc*3. 2 /z m 2 -^fc«9, *<D y ffiE^OWW ^fcSo 

eff 

[0205] ytyr^^mm-mrnvtc^ i&w&qblcnfp) tMft(FFP) t^m^k-rfi 

So 

[0206] H7i»^ *nmm29^ftbtitt&i!m&taT^xk<DW&t:&-i-o 

30 

[0207] EI72(C, ^0^CO|IW!j3Ol^^^^T^^^i"c v ? -^.ybf ; 3204t^A 
&h,^&<©^l»C:fctt5No. 17<Dm^X^7^h^7^3201^fi % 5oO^?L3 
203a- 3303d (HMg»**3203i*fc>i-) 3^J#£*U J ttt^?L3203tt^^T? 
?»yt$ti/T*3t). ^©JfflJf^ttl WS^LV\ 5o(7)^?L3203^[amfc$P^« > 
3t^J!jH-53rtJfcS^3202-C*>S„ 

[0208] EI73^ m72<D%7T^^<D^Tbf£&m$l<Dfc*M*:^-to 1^$c3202<£>f*lgB(;i 

^3201^MUTlt@tff^^i. l%i$V^@^<0^/l'7^#7*32O5&S«>5£ 
A/T?W5 0 ^^Jfe^!)30T'«, if UttiUfelcj;«93t7r^Srf^Kb^„ TVi^b;*/^ 
^3201<Z)^^f*80/zm x QH3203(Dfitf£&35 » vcLX-foV , =»T#tt3. 9jumT&> 
So 7Vl^1>#7*3205tf>il:^tel. Ojim-C*>5o ftttS^t 0 — ^©l/e2^ft* 
ifffi^A «3. 4 ju m 2 -C*fc«9, y fltt4690W 1 km" 1 "C*>*„ 

eff 

[0209] ^r-f^^^wf -mm\Jt.m, aamif^CNFP) ^m»^(FFP) t^mM-rti 

So 

[0210] IH74{c N ^||^30^#bn/c#^i!i:^*i:='T^Xi:<DB5'^^-ro 
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ari4S!Si©^$, i-fc;fc>*>=»T&aS:0. 4/zm— 5. 0/tm<&lKIBWM#Pi~;h/ 
Hlfc#<I 31 

[0211] H75KI, #&E<Z>l*JK0!l31laa\&»53te7r^'<&***"o 5*Y$-5>M?3304te#A 
§jh/fcffii£tf>*lfc:l3tt3No. 17<DJja^<Dx/^7-rh^f7^3301{Cl^, 6ocD£?L3 
303a-3303f(»4B»#Sr3303fc**>1-)a^fite^ -^n^?L3303«^-e 

3t36sejRi-S=Ti:ncS«*3302tf&6. 
[0212] H76tC |U75(7)^T^^^>= I T^^5^tot£^:llI^-t"o ^^3302©^©^ 

*3301 ^UTlfcJB^^l . 5%{£l ^Jffi^f ^(DT/lsvJ K*f^3305<£rJS#>& 

*3301<£>^M£J3:95 m m, ^?L3303cD|*!^50 /z nrCfc 1 ^ =7#fi3. 0 m m^fe 
5o X/V-7^h^7^3305Oii:Sfil. 5|imT?feSo ftffi^t 9 — *©l/e2&fc5 

eff 

[0213] tftyr^^mwr-mm^tc^ T&nmmwFP) t^mm-mFFP) t^m^im 

[0214] H77(C % ^^M31T'#bnfc^»ft^Tf--l'X^M#^-t-o 

»*S:1. 2/zm-l. 7|zmffiFrtfcJRfcS;fc«>fcra, £*LKlffl&;JvC3te£KUi&«>3 
^7i:^5f^^$, 1-^t5*3=T^aSrO. 3 Aim— 4. 0/tmO|5iB^fWI?*t"tt 
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%yr^^Mm^tM%^^^xm^%^m^%yr^^x^x,mu 

2 n rn)^±<DmtfWdm&&*m^^^h#7*X*m. Te0 2 -Bi a O -LO- 
M O-N O -Q O ^k&5il&$c(L«:Zn, Ba, Mg<D?1b'J?t£<bh lMMEL±s M 

2 2 3 2 5 

teLU Na, K, Rb, CsC^V-KfK^— nmU±<DT/^J^m, NfiB, La, Ga, 
50<TeO <90 

2 

KBiO <30 (^e/V%) 

2 3 

KLO + M O + N O +Q O <50 

2 2 3 2 5 

2 M m^CDmU^nm^n^^-fh^^X^, TeO -Bi 2 0-LO- 
M O-N O -Q O /^&3&RJ?5c(L{£Zru Ba, Mg(D5*J^^<^lSTO-t> M 

2 2 3 2 5 

«Lu Na, K\ Rb, Cs(D5^ / >^<^-S^WJi^>T7^y7C^. NteB, La, Ga, 
AL Y<D?ib'Pti:<bh— nMM-t> QJ2P> Nb(D?lb'Pte<bb— WMM±.) 

50 < TeO <90 (^E-A-%) 

2 

KBiO <30(^E-^%) 

2 3 

KLO + M O + N O +Q O <50(^E-/^%) 

2 2 3 2 5 

?r#mi:-r^it^2lc|Bio^^7r^^ 
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[5] f^7^Wft^(Cf±i^yi:ltCe 3+ , Pr 3 \ Nd 3 \ Pm 3 \ Sm 3 \ Eu 3 

\ Tb 3 \ Dy 3 \ Ho 3 \ Er 3 \ Tm 3 \ Yb 3+ tDftfrhmtitliZ&ftKbh-n&mja 

[6] T/\s94httm#7Xicm±M-(*>t\,XCe 3+ , Pr 3 \ Nd 3 \ Pm 3 \ Sm 3+ , Eu 3 

\ Tb 3 \ Dy 3 \ Ho 3 \ Er 3 \ Tm 3+ , Yb s+ <Dtoi>>b&l£h1Z&t£<kb-m*mto 

b&m^xtez^kzwmk^zm^iiz-mM<Dyt7T4s% 

j:5 \zmmt$nx, % m^rmm^m^fa K^t^n^m m^rm^m^fa t 

t^m^xt^^t^mmt-r^n^.mz\z.mm(D%yr-(^ 0 

[11] ffJlEmi^^^K^^SfilE^?L7J^ ^^^l^5/K^^¥#^r&]^^co-C^m 
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[14] MiE3T^^Mfami^^Wio^ffl^^^2%j^ji^foar^#m^-r 

[17] mt£^*=ft&^ttte^ftfe^ 

[18] mm^W R mtetetil R fev ^na^^K^&Sr 

[19] ffife.&JL<Dm&3mX*&'Q , ^T^SM^HIM^O. 6-6. 5 /z m-CfcSwtSrW 

[20] f{IfB£?L<Di^4^fo<9, 37i^5fi|©Sg^o. 6-5 » mX&ZZb&Oft®. 

[21] 2n mU±<DmttniftWt&&%&^T^7'(btf7XX&V , TeO -Bi O -LO- 

2 2 o 

M O-N O -Q O *>fe&5*&Jifc(LteZiu Ba, Mg<D?1b'Pts:<bhmMM-t, M 

2 2 3 2 5 

f*LU Na, K, Rb, Cs£>5*>*KC<W>— W^X\l(DT N^B, La, Ga, 
Al. Y<Do1b'pt£<bi>— Sg^±, QJ2P, Nb<£>5*>4>&<<bb— ^g^-h)^^ 

50 < TeO <90 

2 

KBi O <30 

2 3 

KLO+M O+N O +Q O <50 

2 2 3 2 5 
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[22] 2 n m&±<DmttPr#1ikm&*n^^7Jhtf7^&V), TeO-Bi^-LO- 
M O-N O -Q O frt>te&%B.$,(U-Z.Zn, Ba y Mg<D?1b'p?£<bhlWMSl±.. M 

2 2 3 2 5 

teLi, Na, K, Rb, Cs(D5^ / >^<^— S^±<OT^y5c^, Ni2B, La. Ga, 
50<TeO <90 

2 

KBiO <30 (^r/V%) 

2 3 

KLO+M O + N O +QO <50 

2 2 3 2 5 

£R#t#tK* ^^Mb^^SW^M-r^^2XSi:, ^2X@-e^^tt 

i-£fg3X@i:£Hi;ifc 

[23] 2 m m^i^^^fC^ft^OX/^^ h^7^T*fe«9, TeO -BiO-LO- 
M O-N O -Q O /^ftS^tfcCLteZn, Ba, Mg<D? V>&<H>l1l3g^-t\ M 

2 2 3 2 5 

teLL Na, K, Rb. Cs(Do1b<i?te<ti>-'mmU±<DT^*y7tm, NfSB, La, Ga, 
50<TeO <90 <=£tV%) 

2 

KBi O <30 

2 3 
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KLO + M O+N O +Q O <50 

2 2 3 2 5 

[24] SulE^/i^m, ftm<DftM\~&btj:&1®ft7bH<>l&f&£ti, SuIS^^t^^^^ 

[26] 2 ju m^fDmUm^mm^W^^^h^y^X^, Te0 2 -Bi 2 0 3 -LO- 
M O-N O -Q O 50^^5iia^(L«Zn x Ba, MgCD?1b'J>t£<bhlWMU±, M 

2 2 3 2 5 

teLi, Na, K, Rb, Cs05^^^<^— mM^^r/V^jtm, NfiB, La, Ga, 

ai, Y(D^p^<bh— mmu±, Qfcp. NbtDtt'pteKbh-mM&ii&wib. 

50<TeO <90 (^E-/^%) 

2 

KBiO <30 

2 3 

KLO + M O+N O +Q O <50 

2 2 3 2 5 

Xfo&^y4htf7X&'J?te<bh=iTtfWbU wlt&Tsi'^htfyxfrtbteZtf?* 

ntc^y^mu^m't^^jimb, mz^nxftmisfottffii&tf t 
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[27] 2 n m&±<Dmtf^nfcM*ft^*7^tf9XX'fry) , TeO -Bi O -LO- 

2 2 3 

M O-N O -Q O d>fcfc5llJEfc(Lt4Zii, Ba, Mg05^^^<^l^W-h> M 

2 2 3 2 5 

teLi, Na, K, Rb, Cs<Do%&t£<bi>—W&&±.<nT;l'l>})jbm, NteB, La, Ga, 
50 < TeO <90 

2 

KBi O <30 

2 3 

KLO+M O+N O +Q O <50 

2 2 3 2 5 
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